SUMMARY Electrophysiological studies in suicidal patients with organophosphate poisoning are reported. Patients often developed muscular weakness of variable severity owing to diplorisation block at nicotinic receptors. During such paralysis nerve conduction velocity and distal latencies were normal even in severely paralysed patients. The amplitude of the compound action potential was smaller than in controls and often showed a repetitive response. The amplitude tended to be lower in those more severely affected. On repetitive stimulation there was usually no decrement with three stimuli per second and only occasional decrement at 10 per second. At 30Hz several cases showed a decrement even in the absence of paralysis. This response to repetitive stimuli is thus quite distinct from that seen in either myasthenia or Eaton Lambert syndrome. On three occasions after poisoning with dichlorovos there was first anticholinesterase insecticide poisoning and later delayed neurotoxicity as seen with triorthocresylphosphate. These cases showed all the features of a severe pure motor axonal degeneration neuropathy.
Organosphosphate insecticide poisoning is the commonest mode of suicidal poisoning in India today.'
The drug is usually ingested and the patients are commonly admitted with miosis, fasciculations, pulmonary oedema and froth at the mouth due to the muscarinic, nicotinic and central manifestations of cholinergic poisoning. We have described before the neurological manifestations seen in 200 consecutive cases.2 We divided the signs into Type I, that is, those present on admission and responding promptly to atropine therapy and Type II as those appearing sometime after commencement of treatment and basically not influenced by atropine. Type I signs are believed to be cholinergic effects at muscarinic receptors and include bilateral pyramidal signs and impairment of consciousness and miosis. Type II are believed to be due to acetylcholine excess at nicotinic receptors. Type II paralysis appears from 12-72 hours after poisoning and lasts up to 5-6 days. This Type II paralysis is clearly different from delayed neurotoxicity, which appears only after 8-12 days and lasts much longer.3 Delayed neurotoxicity after a prior episode of clinical organophosphate anticholinesterase poisoning is furthermore very uncom-mon and in our experience with over 2000 cases of organophosphate poisoning we have seen this on only three occasions, each time after ingestion of Dichlorovos. 4 We report here our electrophysiological studies during the hospital admission for acute organophosphate poisoning.
Materials and methods
The patients reported here were admitted for acute organophosphate poisoning, usually ingested for suicidal purposes, to Electrophysiological studies in acute organophosphate poisoning Figure 4 shows one case showing decrement at 30 Hz. In eight cases the decrement tests was repeated more than once after the onset of paralysis. We found that significant decrement may last for 4-11 days after onset of paralysis.
The amplitudes of the compound action potential were also studied. In the early part of the study the action potentials were measured with both electrodes on the muscle belly. The amplitude we measured was clearly reduced to a mean of 60% of our control series. In 17 cases we have measured the amplitude with the standard belly tendon electrode placement. Figure 5 shows these results and shows that the amplitude tended to be lower in the more severely affected cases and was below the lower limit of control (mean-2SD) in several.
A repetitive type of muscle action potential to a single stimulation was noted often (fig6). The additional peaks flattened out on repetitive stimuli. The response on repeated stimuli is the characteristic of repetitive activity6 ' and is the method by which it is recognised. When looking for it specifically repetitive activity was noted in precisely 60% of the cases but was seen in all the cases with clinical signs. We believed at one time that decrement may be seen in cases which did not show repetitive activity. Hinterburchner and Nachmansohn'3 had contended that "electrical activity invariably stops in any conductive tissue when the enzyme activity (cholinesterase) falls to about 20% of the critical value". In this study the serum pseudocholinesterase was frequently well below 20% of initial and, as mentioned before, nerve conduction did not stop and motor conduction velocity was frequently within the normal range though marginally slow in some. Mishra and Nag (personal communication) also examined 24 subjccts with chronic occupational exposure to fenthion. They found CHE levels significantly lowered in these cases compared to controls but nerve conduction velocity was normal. They studied F & H wave latencies and found delayed F waves in all and H waves in eight. We have not studied these parameters in our acute cases.
The amplitude of the compound muscle action potential on nerve stimulation was often below the normal range especially in the more severely affected Electrophysiological studies in acute organophosphate poisoning cases. A similar but less marked finding was reported by Jager et al14 in pesticide workers not suffering from acute poisoning. They tested 36 persons working with organophosphate and organochlorine insecticide. In this they mainly recorded the motor response to stimulation of the ulnar nerve and found the mean amplitude of the action potential to be 10-0 + 1-0mV in the 17 affected cases and 12 + I mV in controls. In six cases with single acute exposures they found mean amplitude of the muscle action potential after stimulating the ulnar nerve to be 9-0 mV. This rose subsequently to 10-16 mV with recovery. They also reported two other findings; "repetitive activity" on EMG, which we saw frequently, and a fall in the amplitude of the first action potential evoked after voluntary activity for 10seconds. The fall was modest, up to a maximum of 12% and was absent in three. This we did not look for.
Le Quesne and Maxwell7 studied the neuromuscular transmission in a healthy human subject given edrophonium bromide. They found a decremental response at 50 Hz when the subject was tested after 3 mg edrophonium. They also studied the effect of two stimuli 30 ms apart (equivalent to 33 Hz) and found the second was reduced in amp to 70% of the original. A The EMG studies in these cases showed no significant abnormality. In a rapidly reversible condition of acute onset fibrillations or positive sharp waves were not expected and were not seen. We had initially reported2 that the nerve histology was mildly abnormal. The slides were later shown in London (Dr PK Thomas and Dr J Cavanagh) and changes were thought to be mostly nonspecific and in several could represent post-mortem changes. This is of course in marked contrast to that seen in delayed neurotoxicity whcre axonal degcneration is unequivocal. We interpret our neurophysiologic findings as demonstrating a reversible lesion at the myoneural junction and pcrhaps also at the anterior horn cell. The idea of anterior horn ccll affection is raised in view of the fall in amplitude of the action potential associated with normal velocity. Such reduction in amplitude is not seen in myasthenia gravis and when seen in botulism or Eaton Lambert syndrome is associated with increment on repctitive testing. The anterior horn cell is of course classically associated with nicotinic acetylcholine receptors and as the lesion in these cases is at these receptors we believe the anterior horn cell should also be involved. On clinical grounds the cranial nerve nuclei were involved as well.
